document n n * ir * r. 

■ ED 030 530 rc 003 522 

Feasibility of a Centralized Transportation System in a Rural Intermediate ScKool District. 

Central Michigan Umv., Mount Pleasant. 

Spons Agency *COOR Intermediate School District, Mt. Pleasant, Mich.; Office of Education (DHEW), 

; Washington, DC. 

Pub Date May 69 
: Note-56p. 

EDRS Price MF *$025 HC -$2.90 

Descriptors -Administration, Bus Garages, Bus Transportation, ‘Centralization, Educational Finance, 
•Intermediate Administrative Units, Purchasing, *Rural Schools, ‘School Buses, ‘School Districts, Student 
: Transportation 

Identifiers -COOR Intermediate School District, Michigan * 
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This analysis has been conducted by The Research Fellows of the 
Department of Business at Central Michigan University, This study of 
Bus Transportation was financed through a Title V grant-in-aid. The 
study was done by Mr. William F. Boose and Mr. John W. Cleverdon under 
the direction of Dr. Norman H. Deunk, Chairman of the Department of 
Business at Central. Supervision at the local level has been coordin- 
ated by Mr. John Gretzinger, the Director of Federal Projects for the 
COOR Intermediate School District. 

The purpose of the study was to determine the feasibility of 
centrally coordinating and directing the present transportation func-' 
tion of the seven school intermediate district. At the time of the 
study, each school district operated its own transportation system. 

The study investigates the feasibility of combining these systems. 
These four basic areas received primary concern: 1) the bus purchasing 
procedure and criteria, 2) routing and scheduling of the busing oper- 
ations, 3) proper and economical bus maintenance, and 4) the over- 
all transportation administration in the district. 

The data presented in this study has been compiled and analysed 
by The Research Fellows. It is intended that the results be available 
to COOR Intermediate School District and districts or individuals 
interested in school bus transportation. 

William F. Boose 
John W. Cleverdon 



- 1 - 



We acknowledge the cooperation of the following persons who 



have aided in the completion of the study: 

THE COOR INTERMEDIATE OFFICE 

Basil Godbold, Intermediate Superintendent 
John Gretzinger , Program Coordinator 
Secretarial Staff 

THE INDIVIDUAL COOR SCHOOL DISTRICT SUPERINTENDENTS 



Joseph Stripe, Crawford-Ausable School District 

Donald Harrington, Fairview School District 

Elwin Hulce , Gerrish-Higgins School District 

James R 0 McGuire, Houghton Lake Community School District 

Jack Ferris, Mio~Ausable School District > 

Richard Rosencrants, Richfield School District (Secretary) 
Chester Surline, West Branch-Rose City School District 

1969 DATA PROCESSING CONFERENCE PARTICIPANTS 

Robert Coleman, Burroughs Corporation 

Hanford Combs, Ohio State Department of Education 

William Dominguez, Jefferson County, Colorado 

Erwin Hendershott, Oakland Schools, Michigan 

Paul Jones, Kentucky Department of Education 

Harry Kuehnle, IBM Corporation 

Robert Larsen, Robbinsdale Schools, Minnesota 

Dwight Paradise, Jefferson County, Colorado 

Robert Paradise, Schoolway Transportation Company , Inc. 

Theodore Ploughman, Oakland Schools, Michigan 

Thomas Reimink, West Ottawa Schools, Michigan 

Gary Reeser, Penn Hills Schools, Pennsylvania 

Thomas Ronchetti, Vineland Public Schools, New Jersey 

Tony Ross, University of Mississippi 

William R. Sutton, Hamilton County, Ohio 

Robert Tanner, Cincinnati, Ohio 

Dale Williams, Clackamas County, Oregon 

Homer Earl, Western Michigan University 

CORRESPONDING INFORMATION CENTERS 

Arthus Roberts, Iowa Divisions of Transportation 

Morris Rannels, Maryland State Supervisor of Transportation 

Do Ac Kobs, Wisconsin Supervisor of Pupil Transportation 

Judson Nichols, Dade County, Florida 

Melvin Thompson, Toms River, New Jersey 

R 0 A 0 Boyer, University of Mississippi 

Robert Mo Isenberg, Assistant Director, Rural Service 

Depto of Rural Education, NEA 
Washington, D 0 C 0 



SUMMARY OF FINDINGS AND RECOMMENDATIONS 



The COOR Intermediate School District can make an important con- 
tribution to the school bus transportation operations of its member 
districts,, The results of this investigation indicate that it is 
feasible to centralize the transportation function through the COOR 
office. These conclusions and recommendations are detailed below. It 
is felt that the implementation of these recommendations will increase 
the overall effectiveness of the transportation operations of the COOR 
member districts, 

I Purchasing : 

It is recommended that bus bodies be bid for and purchased coop- 
eratively, with the administrative details handled through the COOR 

This will call for the formation of a district-wide committee 
to develop specifications that will be acceptable to all involved. 

With all points of view incorporated into the specifications, the 
member districts will be getting the best possible bus body from a 
safety as well as a utility standpoint. 

Cost savings may not be realized immediately, but will be evi- 
denced over a period of time. The local districts will also experi- 
ence a valuable administrative time savings, since one°half of the 
transportation purchasing function will now be handled through COOR, 

It is also recommended that in the future the local districts con- 
sider using the life cycle buying concept in the evaluation of bus 
chassis bids. This will require the anticipation of future expenses, 
so that the total cost of the vehicle over its lifetime can be deter- 
mined, The information needed to determine costs over lifetime can 
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be made available through an intermediate district-wide maintenance 
reporting system. A system of this nature has been recommended and 
will be detailed later. 

II Routing ; 

The routing function is being performed adequately by the local 
districts. However, this does not mean that improvements cannot be 
made. It is recommended that one of the local districts, with the aid 
of the COOR office, investigate the possibilities of routing with elec- 
tronic data processing. 

The data processing systems used in school bus routing are readily 
available and reasonable in cost. A number of school districts, both 
rural and urban, are routing with EDP and find that the advantages to 
be gained in time savings are sizeable. The local transportation 
supervisors in the COOR Intermediate district should welcome any tech- 
nique that can save time and increase the effectiveness of their oper- 
ations . 

III Maintenance : 

From a district-wide cost standpoint, the maintenance operations 
are adequate, but not optimum. Although the maintenance operations 
are not uniform in performance, they share a common problem, insuff- 
icient historical fleet data. This information should be available 
and used if optimal decisions are to be made concerning bus fleet 
operation. 

It is recommended that an intermediate district -wide maintenance 
reporting system be established with EDP and administered through the 
COOR office. This information reporting system can provide in-depth 
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reports concerning fuel/oil consumption, repairs made, labor used, and 
parts needed. This valuable information will be summarized by bus and 
by fleet for each month of operation, with accumulated costs year to 
date® At the end of the year, these total costs by category will be 
available to combine with the other known transportation costs, thus 
reflecting the total cost of the operation® 

The availability of the management reports generated by this system 
can aid substantially in making the local transportation operations 
more effective. The information made available will facilitate the 
development of life cycle buying as well as aid in the development of 
accurate preventive maintenance schedules, 

IV Administration : 

It is recommended that the COOR office should function as the ad- 
ministrative service unit for the member districts in the general areas 
of purchasing, routing, and maintenance reporting. It is clear that 
the COOR office can coordinate these programs using available data 
processing techniques. These services should be performed in close 
cooperation with the representatives of the member districts. 

The COOR staff presently has available the capacity and expertise 
that is required for this service. It is recommended that the COOR 
staff be made responsible for implementing these recommended programs. 

It is also recommended that the COOR office function as a clearing 
house for the dissemination of information about bus transportation to 
the member districts. 
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BUS PURCHASING PROCEDURE AND CRITERIA 



INTRODUCTION 

At the present time, all buses are purchased separately by each 
of the seven school districts. Each district has its own purchasing 
criteria. In each case, separate body and chassis specifications are 
established and bid upon, with the lowest bid being chosen in each in- 
stance. In all but one district, the bidding was open only to new 
vehicles . 

In the 1967-68 school year, $87,500 was spent for the replacement 
of buses throughout the intermediate district. This represented 24.54% 
of the total transportation operating expense. 

The purchasing of buses is not an area of transportation that can 
be undertaken lightly. As is evident from the percentage of the trans- 
portation dollar spent for the replacement of buses, the proper pro- 
cedures and criteria are of vast importance to any school district. 

Continuing changes in many districts from year to year, movement 
of population, regularly overtaxed budgets, and an increasing variety 
of equipment from which to choose all make the purchasing of buses more 
of a problem each year. It is for these reasons that the purchasing 
function must be evaluated carefully before specific recommendations 
are made. 

In attempting a detailed analysis of the purchasing function, all 
pertinent aspects of each school district were reviewed and indivi- 
dually analysed for improvement. Comparisons were then undertaken to 
discover the similarities and differences found in the intermediate 
district as a whole. The dimensions to be covered will include both 
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research and recommendations for COOR to consider for future investi- 
gation and possible application* 

PRIVATE VS* PUBLIC OWNERSHIP 

One of the first dimensions researched was the possibility of 
eliminating the bus purchasing function altogether* In other words, 
the possibility of contracted services to handle the transportation 
function of the individual schools. As all school administrators are 
aware, certain districts in some states are successfully using con- 
tracted services for transporting their children* 

In the early years, nearly all school transportation vehicles 
were privately owned* Today it is conservatively estimated that over 
80% of the school buses on the road are publically owned* The greatest 
advantage, especially in the early years, of contracting such services 
was that the schools were able to avoid purchasing and maintaining 
buses as well as the administrative details necessary in transporting 
the children* Today, the transportation function has grown so large 
and become such an important aspect of the over-all school operation, 
that it is no longer as feasible and economical for as many districts 
to contract such services* The reasons for the nationwide trend of 
public ownership of buses rather than contracted services are numerous. 

A few of the more important are as follows: 

1* The big factor is one of economy, In a public ownership system, 
there is no profit motive as there is in contracted services* At the 
same time, the school district may be exempt from certain taxes and 
in most areas, can obtain gas, oil, licenses, etc* at a cheaper rate, 
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2. With the many new courses available in most schools today, such 
as special programs for handicapped children, supplementary programs 
(field trips, outdoor education, and numerous special visits) and other 
such endeavors, the transportation of children is made a much more 
integral part of the school program* Thus, it is clear that schools 
need the closer control that comes with public ownership* Other ad- 
vantages include flexible scheduling, control of the behavior of 
children on buses, control of employment of capable and safe drivers, 
and for actual instructional activities while buses are on route. 1 

3. Another important advantage of public ownership is the factor 
of safety for the transported children. More personal care is taken 
in the selection of vehicles, selection of drivers, and the overall 
supervision of the transporting of children. Safety alone could be 
the deciding factor for a move in the direction of public ownership 
and away from the use of contracted services. 

It should be clear that the feasibility of using contracted ser- 
vices in the COOR Intermediate District is non-existent. The advan- 
tage of relinquishing the function of purchasing is completely over- 
ruled by the disadvantages of the contracted system 

COOPERATIVE PURCHASING ARRANGEMENT 

An area which would seem to have great potential in application 
to COOR’s present operations deals with the purchasing of buses on a 
cooperative basis by the intermediate district. 

*”The School Bus--Pubiie School Servant or Private Profit Maker,” 
Maryland State Department of Education. 
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As was previously indicated, at the present time all individual 
districts are responsible for their own bidding and negotiations. In 
considering the above alternative, it is necessary to analyse the 
specific purchasing systems in operation at this time. Effective com- 
parison requires that information be available to indicate exactly what 
each district requires in their individual specifications. Since each 
district has its own specifications and bidding procedures, it is 
quite difficult to list all similarities and differences uncovered by 
the comparisons. Except for minor differences in detailed specifi- 
cations, the following dissimilarities arise: 

a) Engine horse power and cubic inch displacement 

b) Power vs manual steering 

c) Size of gas tank 

d) Ignition design 

e) Radiator specifications 

f) Specific bus capacity 

g) Windshield contruction 

One may conclude that the major differences found in specifica- 
tions are in the area of chassis choice. While there we re other minor 
dissimilarities found in both types of specifications among the seven 
school districts, they were not varied enough to rule out a common pur- 
chasing approach. 

The following questions had to be answered to determine if a 
single purchasing body (COOR) was feasible. 

Could centralized purchasing (through COOR) actually save the 

individual school districts any sizeable amount of money? 
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Are the specifications too dissimilar to even consider such 
a move practical? 

Would the individual school districts agree to such a system 
of bus purchasing? 

How would such a system be coordinated and implemented? 

How would the buying criteria and procedure be determined? 

Would this system actually be any more beneficial or eco- 
nomical for the individual school districts and COOR as a 
whole? 

The first step in answering the above questions was to review the 
purchasing activities of other districts. Through investigation of 
the purchasing area, it was found that at the present time only a 
small number of Michigan schools followed such a plan. The fore- 

2 

runner in this area is the Oakland School District in Pontiac, Michigan, 
Upon researching further, it was determined that up to this date 
the most successful centralized purchasing procedure in Michigan was 
in the area of body specifications. In some attempts centralized pur- 
chasing of chassis were only partially successful, (This lack of success 
is attributed to the personal preferences of each school district to 
specific chassis manufacturers and the local chassis dealers bidding 
in the areas surrounding the schools,) For this reason, our analysis 
will begin with the purchasing procedure dealing with body specifi- 
cations only. 



^Our gratitude is extended to Mr, Erwin Hendershott, Oakland 
School District of Pontiac, Michigan, who has been most helpful in 
providing us information in this cooperative purchasing alternative. 
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The recommended purchasing approach is a composite of the pre- 
sent systems in operation,, It is the philosophy of those presently 
using this system that when several school districts get together 
and pool ideas, everyone will be benefited with an all-around safer 
and better body for their buses . Joint decisions can be better de- 
cisions if the groups pool their resources. 

The actual process of setting specifications is somewhat similar 
to what is presently undertaken by the seven school districts in COOR, 
with the addition of an improvement in coordination and pooling of 
group effort. Standard specifications are agreed upon by all repre- 
sentatives of the buying committee (one representative from each dis- 
trict is needed in initial specification determination). From there, 
a list of optional specifications are established from which individ- 
uals could request to be included on their buses. The reasons for the 
optional specifications are quite evident. In one instance road sur- 
faces might make the difference for particular buses; in another, 
possible varied uses of a particular vehicle (transporting of handi- 
capped children, etc,) may call for certain optional equipment not 
found or needed on other buses. 

In determining such multiple specifications, the establishing 
of one set of specifications to be used by all school districts is 
eliminated. With such flexibility present in the system, the specific 
needs of individual school districts could be met. 

By using this new system of establishing coordination, the inter- 
mediate office will have a listing of both the standard and optional 
equipment in their files. At the point the individual school district 



is requested to make their choice of body for their buses and the 
order is complete, A model bus body bid with explanation can be 
found in Table I of the Appendix „ 

It was determined that because of the varied chassis preferences 
of the individual school districts, the local dealer pressure in each 
area, the local servicing policy present, and the other individual 
discrepencies found in each area, such a detailed policy for chassis 
bidding would not be feasible,, It was the estimation of an expert in 
the area of cooperative purchasing that no foothold can be gained in 
chassis buying until cooperation is handled directly through the home 
office of the manufacturers . Until these manufacturers can establish 
cooperative bidding between their dealers in each local areas of the 
schools, nothing satisfactory can be established,*^ 

What does this analysis do to the central purchasing plan for 
COOR? There is no reason why cooperative bus body purchasing could 
not work out satisfactorily with the cooperation of all seven district 
Before specific recommendations are to be made it is especially im- 
portant to note that complete cooperation is needed by all. If the 
plan to be presented is to be successful all must agree to it and 
accept it wholeheartedly. 

The most efficient and beneficial means of establishing such a 
system would be to form a committee for the purpose of establishing 
the exact criteria and procedure for cooperative bidding. It is impor 
tant that each district involved has a chance to express and contribut 
his views to the overall establishment of the system. 



^IBID, Mr, Erwin Hendershott 



This committee should be comprised of a representative from the 
COOR Intermediate Office who would be the coordinator and a represent ~ 
ative from each of the individual school districts « The district 
representatives should be the men presently responsible for this pur- 
chasing function within their district. The. district representative 
would be the superintendent, or a delegate designated by the super - 
intendent , 

With the establishment of such a combined committee, the exper- 
ience and knowledge of all representatives would be brought together, 
resulting in more satisfactory specification determination. When 
all of the districts put their heads together for this initial move, 
each could offer his own techniques and experience of the past. 

Once these specifications are determined and thoroughly agreed 
upon, a cooperative bus body bid sheet could be developed for the 
COOR Intermediate District. It would be somewhat similar to that 
as presented in Table I. The individual schools could merely send 
their order into the COOR office and allow the intermediate office 
to handle all the bidding details from that point forward in the pur- 
chasing activity. 

The major advantages of such a proposed system are that each 
of the individual schools would be benefiting by receiving a better 
planned, safer, and more important, a wiser choice of body. After 
the committee has once decided upon the specifications needed, (both 
standard and optional) , all of the administrative details of sending 
out bids and deciding on the choice of bid, etc, would be handled 
by the COOR office. Much time and effort presently undertaken at 



the local level could be lessened, if not avoided completely, Another 
advantage which should be a definite cost savings is that the system 
will enable COOR to make a more detailed analysis of all the important 
factors in bus purchasing, Possibly one or two districts are over- 
spending by ordering specifications that are not necessary or perhaps 
a district is underspending on certain specifications which are costing 
them more money in the long run in repairs and maintenance . 

An important consideration not yet mentioned is the area of cost 
savings as a result of larger scale purchasing . The amount of savings 
that would actually be realized is hard to determine. Possibly, at 
the initial onset of this system, a district might be finding itself 
paying a few extra dollars for their body. What it might not realize 
is that they are now getting more for their dollar. From the admin- 
istrative aspect alone, efforts on the local level will be lessened 
considerably. 

How much more advantageous is it for COOR to purchase sixteen 
bodies than for an individual school district to purchase two or three? 
Upon researching this question it was found that there is no one pre- 
determined number to which a body manufacturer looks at for quantity 
discounts. However, the proposed system will benefit the districts 
by better defining specifications, reducing the administrative details 
at the local level, and increasing the cooperation needed in the bur- 
densome area of bus purchasing. Along with these benefits listed 
above, each district will continue to receive the individualized or 
personalized bus needed for each purpose. Thus the obvious disadvan- 
tage- of this system, one-set of bus body specifications mandatory to 
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all districts will be eliminated. With a system such as this, there 
is no reason why such a plan will not work for COOR, 

With the planned and detailed coordination coming from the COOR 
office, it will enable the individual districts more time to spend 
on the efforts needed to combat local problems not as effectively 
handled through the central office. 

It is also suggested that some form of the above procedure be 
handled in cooperation with two or three intermediate districts. It 
possibly could even be handled on a state°wide basis. The largest 
drawback to this suggestion is that there are many different options 
needed by individual districts. Optional equipment could make up the 
majority of the specifications and therefore only complicate matters 
more. It is a possible approach that could have some real applica- 
tion in the future. It is definitely an area in which the State 
Transportation Department should be investigating. 

It is interesting to note that, at the present time, there is in 
existence a state-wide cooperative purchasing program being carried 
on by the State of Kentucky, More specifically, it is a state-wide 
agreement on both the body and chassis specifications. Each year the 
state purchases all buses on one negotiated bid resulting in the total 
purchase of from 1500 to 2000 units in one order. 

According to a State Transportation Representative from Kentucky 
the system has not only been operationally feasible, but also quite 
economical for the individual districts. It was estimated that the 
buses being purchased for the years 1969^70 will cost $1600 less per 
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unit than the same bus purchased individually by school districts in 
other states.^ 

Because of the success of this state-wide application of cost 
savings in school transportation, we wholeheartedly recommend that such 
a program be investigated by the Michigan State Department of Pupil 
Transportation. It seems quite unfortunate to allow years to pass 
without specific investigation into these dimensions of school cost 
reduction. 

LIFE-CYCLE BUYING CONCEPT 

The final dimension incorporated into the area of bus purchasing 
is somewhat two-fold. It was questioned whether accepting the lowest 
bid and purchasing new rather than used busses was always the best 
practice . 

In considering the lowest bid concept, the investigation turned 
to a new approach used in current government purchasing procedures, 
life-cycle buying. This new approach focuses on the total cost of 
owning an item throughout its life, rather than just its original cost. 
Possibly the busses that the individual school districts are now pur- 
chasing on the lowest bid concept are costing them more money over 
the life of the vehicle than another higher bid bus. 

How would a district go about installing such an approach? 
Initially it would require different bidding procedures. The body 
and chassis manufacturers would be required to submit a detailed bid 
including not just the bid price for the vehicle at the present time 

^Our appreciation is extended to Mr. Paul Jones, State of Ken- 
tucky, School Transportation Office, for his assistance in this area. 
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but also include such variables as expected operating and maintenance 
costs over the life of the bus, replacement parts over this deter- 
mined time period, etc 0 

The bus selected will be the one with the lowest expected life- 
time cost; not the lowest original purchase price, This approach 
would bring a new dimension to traditional negotiated buying of the 
low°bid practice 0 

A point of concern is that of convincing the manufacturers who 
might be unwilling to make such a detailed bid 0 They may argue that 
the future life of a bus is too unpredictable. Road surface changes, 
driver differences, servicing differences, and many others could be 
obstacles presented by the manufacturers. The above reasons could 
be definite stalemates to the application of the suggested alternative. 

If the above expressed approach would not be applicable from 
the standpoint of manufacturer participation, it is suggested that 
COOR or the individual districts initiate a study of their own to 
actually determine how much the individual buses are costing them 
over the expected life of each. If proper records are maintained, 
each district could make such a detailed study, (More depth into this 
area of future application of proper maintenance records will be 
covered later in the report.) 

At this time it is recommended that the latter modified version 
of the governments life-cycle buying concept be investigated for 
further application. This approach would have the special advantage 
of allowing more local variables to be intertwined into the analysis. 
Local servicing information, driver effects, proper maintenance 



) 







reporting, and other important factors could be more satisfactorily 

( 

applied at the local level. 

The definite advantages of such an approach will eventually re- 
sult in cost savings to the districts. The point to be made is that 
possibly the lowest bid at the time of buying a bus is not always the 
lowest total cost over the expected life of the vehicle. If proper 
handling of this area is investigated at this time, the savings could 
be vast over a period of years. 

The remaining investigation involving the analysis of new versus 
used bus purchasing will be taken up later in the study. It is men- 
tioned at this time to indicate that it has been considered as an 
area of purchasing which may yield a possible cost savings to the 
individual districts. 
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BUS SCHEDULING AND ROUTING 



INTRODUCTION 

The details of school bus routing have plagued the lives of many 
a school administrator for years . For an effective and efficient 
school bus program to be established, routing seems to be the heart 
of all beginning efforts. The routes must be laid out to provide 
maximum benefits for children, parents, teachers, principals, and 
other school officials. 

To a layman, the process sounds fairly simple- -"Run a bus down 
the road and pick up my children" , As all school administrators know, 
transportation routing can be, a;nd is in many cases, one of the lar- 
gest problems to be faced each year. For this reason, this area has 
been given detailed and individualistic attention 0 

The initial step was to locate the abundant number of articles 
published in school administrative journals and periodicals. The 
exact number of published materials located was almost unlimited. 

Since this topic is of such importance and since there are so many 
individual school district problems evidenced by each, the research 
proved to be invaluable in assessing just what improvements would 
be feasible for the COOR Intermediate District, 

After an intensive investigation of the secondary research in- 
formation available, an analysis of the present routing systems under 
operation in the seven districts within COOR was undertaken. It was 
the purpose of this analysis to uncover who was responsible for the 
primary transportation decisions within each district, exactly how 
each element was handled, and finally to uncover areas in need of 
improvement in the future. 
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Data processing applications to school bus routing was con- 
sidered an alternative worth investigating, On April 24 through 26, 
a Data Processing Application to School Transportation Seminar was 
held at Eastern Michigan University inYpsilanti, Michigan, All in- 
terested persons and experienced prioneers in the area of data pro- 
cessing applications and school bus transportation from around the 
nation were present. The knowledge gained at this seminar proved 
very fruitful, and the assistance of all present who aided in the 
analysis in this report are greatly appreciated. 

It is felt that COOR will definitely benefit from the results 
and recommendations to be provided below. Research and correspondence 
with experts in this vital area of routing has opened future doors 
for intermediate districts such as COOR to lessen the detailed ad- 
ministrative problems and widen the possibility of applying various 
time-saving elements to their present systems, 

CURRENT ROUTING TECHNIQUES IN OPERATION 

Practically all current data pertaining to present and future 
routing systems eventually move toward one basic topic--manual versus 
data processing determination of routes. Since all presently per- 
formed routing and scheduling within COOR is accomplished through 
manual operations, ideas in this area will be expressed first. 

The basic tools needed for this laborious approach to manual 
routing include a large scale area map, a clearly laid down Board 
policy on pupil transportation, and the objective of preparing the 
most direct routes in order tt> make the time spent on the buses by 
the children as reasonable as possible. 
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Present routing systems used in the COOR district for route 
preparation studies ranged from detailed cooperative scheduling by 
bus supervisors and individual drivers to one-man route preparation 
operations using only past knowledge updated with present drops or 
increases in enrollments. 

The most significant factor discovered in analysing the seven 
districts within COOR was the fact that too much of the administrative 
details of busing landed in the hands of the local superintendents. 

In order to alleviate this overburdening of the local administrators, 
the alternative would be to centralize the function through the inter- 
mediate office. 

If the intermediate office could take over the major functions 
of routing, it would allow the local school personnel to concentrate 
their efforts on the other duties not as operationally feasible from 
a central office. If the COOR office is to provide this service, it 
is quite evident that the present routing procedures are in need of 
change. What is this change? All indications would point toward 
data processing applications. It is important to note that this is 
a definite area for future application by the COOR Intermediate School 
District, It has been estimated by one district alone that it expects 
to save the price of two or three buses in the next year through the 
use of data processing for route preparation. 

It cannot be denied that data processing is definitely the future 
"answer" to most routing problems found in school transportation pro- 
grams of today. How does a school district go about setting up such 
a system? What is the initial cost? Is it applicable to a rural area 



area such as that faced by the schools in COOR? These and other 
questions will be investigated and answered in the analysis to follow, 
IMPLEMENTATION OF DATA PROCESSING 

While it was previously mentioned that there are schools around 
the nation being presently routed through the use of data processing, 
this whole area of application is in the pioneering stages of develop- 
ment, Some of the leaders of such working programs are Hamilton 
County School System in Ohio, Toms River Schools in New Jersey, Dade 
County Schools in Florida, Robbinsdale School District in Minnesota, 
and San Bernardino City Schools in California, This is by no means 
a complete list, but they are the primary sources of information 
gathered for the study. The above list provides a good cross-section 
of the programs available for operation. Specific contributions 
will be enumerated in the analysis to come. 

It is extremely difficult to set down one procedure to follow 
in attempting to incorporate data processing into bus routing and 
scheduling, but with the aid of the schools mentioned above the 
following composite system was developed. The program to be pre- 
sented below was prepared on a somewhat basic level, omitting con- 
fusing EDP jargon as much as possible. It is intended not to specif- 
ically establish a detailed program for approval at this time but 
basically as an aid in summarizing the approaches in operation and 
in return presenting future advancements planned through EDP appli- 
cations, Throughout the explanation, the necessary information for 
the program and their sources will be specifically identified. 



The composite plan is as follows: 

1 o General Determination and Recording of Student Information , 

A master card with all pertinent information must be established for 
each student, Data necessary for such a file includes student name, 

(in some cases also a designated student number), home address , school 
number (previously designated) , sex, grade (or sometimes more practi- 
cal, year of graduation), and with some programs, nearest intersection 
to home. From here, all above information is punched on student 
master cards and placed in a student address file. The student ad- 
dresses are properly coded according to direction of streets, street 
names, house numbers, and other specific ident if icat ions , 

By previous eligibility determination by the district, a street 
eligibility file is developed. This is a file by school with the 
beginning and ending addresses of each street or road within the school 
boundaries- “those addresses that are eligible for bus transportation. 
Various processes are used in measuring and determining such eligi- 
bility locations, some of what COOR is using at the present time in 
their manual operations, so there is no need to go into more detail 
at this point. 

One significant factor to note here is the necessity for a work- 
able system of obtaining the proper information for the above-men- 
tioned files. The system depends heavily upon the accuracy of infor- 
mation used to determine proper filing. One system in operation 
today could have some significance at this point, Mr, Robert Larsen, 
Supervisor of Pupil Transportation and Census in Robbinsdale, Minnesota 
has successfully combined his two areas of work into a program in 



